Stress-induced hyperthermia in the mouse: c-fos expression, corticosterone and temperature changes.
In mammals, stress exposure is frequently associated with an elevated body temperature ['emotional fever', stress-induced hyperthermia (SIH)]. Rectal measurement of body core temperature of the mouse induces a rise of 1-1.5 degrees C over a 10- to 15-min time interval. This phenomenon has been exploited to design a specific test for measuring stress-induced hyperthermia: the singly-housed SIH paradigm in mice. In the present experiments, changes in body temperature and corticosterone levels were studied 10, 30, 60, 90 and 120 min after the first insertion of the rectal probe. In addition, changes in patterns of neural activation, as observed after immunostaining for Fos-immunoreactivity (Fos-IR), were studied in the brains of animals perfused at times 0, 60 or 120 min. Our results show that SIH and corticosterone levels have their peak values between 10 and 30 min and are no longer different from control values after 60 min. Patterns of Fos-IR have been studied in 11 brain areas, of which 2 brain areas (anterodorsal preoptic and periolivary nuclei) showed a continuing rise in Fos-IR after 60 and 120 min, while six nuclei, mostly hypothalamic and septal, showed a peak induction of Fos-IR after 60 min. In three brain areas, no consistent changes in Fos-IR could be observed. The authors conclude that the changes observed in the patterns of Fos-IR, after application of the singly-housed SIH-test in mice, reflect the effects of both the stressor application and the ensuing thermoregulatory responses. The role of each activated brain area in either one of these effects is discussed in view of data available from the literature.